Tissue and species-specific effects of small molecular weight nuclear RNA's on transcription in isolated mammalian nuclei.
Small molecular weight nuclear RNA's (SnRNA's) purified from the 0.35 M NaCl extract of chromatin from human and monkey tissues have been found to stimulate transcription of chromatin in isolated nuclei in a tissue- and species-specific manner. While SnRNA from normal human cells (WI38 fibroblasts and placenta) stimulates homologous transcription to some extent, it has a greater activity on transcription of heterologous tissue of the same species and no activity on heterologous tissue of a different species (monkey kidney cells). Likewise SnRNA from monkey cells stimulates transcription of homologous chromatin but has no effect on human cells. Fractionation of the RNA's in polyacrylamide gradient slab gels revealed that in all cases the active RNA was 160-175 nucleotides in length. Our results are compatible with the hypothesis that the active RNA's are involved in the determination and maintenance of tissue differentiation by recognizing promoter or regulator sequences in the DNA and act at the level of the nucleosome to induce tissue-specific genes.